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1 

vms^t. mstvmimbmikt^im^titi-ii 
mi^^?>zb im&bthim^-hmmm^hy 

wk.mb<rmmm^\z.m^b<nmst^\i:.'& 
zb^mib'th^v-v^mi^y=7>vx9 , 

<x&IHa*lll*a 2*S vMilf^3 k H t^^lc Lit 

mimb<rmBmmi^m.^9y^m^. y-x 
mkb^2<rpmwmb(7Mm^m!i:.m^'fh%^b 



(2) ^iB¥7-30111 

2 

y'fmm^vvvvx9\izii\^x. m^t^v-vim. 

10 A>r;K-7h7>'i^>^^'. 

«^€^0 J: v^Mi.»f ^^^^ yif^h^hWitim^ 

-^hm^. '^^£<b%,-'rxrmmikb-^hz.b^^ 

'}f*£<b\>-'rx/iim^b-i-hZ.b^^ 

b'yii< b %>-^m^bffy1^S^k^\zm\Jro 
-^hWt^. '^tt:<b%>-r><nmi^b-thZbim 

mb-riy-h^-y:^-^*)-^ ^}x9, 

b'y^j:< b i>-off)m^bff)i^S^&^\iZ.miiJ^ 

ttm^:. :!^^j:<bi>—:>ffmf£^b-$-hZbm 
30 Wib-i^hhyyi^xs, 

immi 7 ] 'j^^< b i>-^m^itipi;,mhmt 

-^hU9ti:. ^^j:<bij-^:>ffM^mb^hZbm 
b^ti:< b %>-^m.^X^b<mS^^^\izmiJj^ 

40 •^hWiti.'i^^sKbh-^mwiMmb-r^zbim 
Wib-thp nm^y-himmMkhyyi^xi', 

bcif^£< b l-^co^^k^bffyl^^^izmttry 
■^tmi:. ^<bi>-rxnimfSmmb^t:ibi:m 

Wib-thm^m^A '}xjf, 

[a*JB2 0 1 iJ^^:< b t>-o<7)^fl^^»/S>lSSay)- 
b'y*c< b t-^«0|^fl^i:<oefd^^fc:ffi*u&>o 



3 

iSt. mift^2<r^wmhn'>itm.^c^t<rf^ 

^9 vmtmm. 3<rpmvmij^t>v^ i mmm'^m. 
ipi3ca2 4i ii^2 3t:i>v>T. Dflaj^y-bma 
m(o±tzst{tm^bm^&^tzmiiponm^ 

SXet. S2iO^«clc7)±Kxtf^'dri^^'/H£:6;^ 

v^0!itf^^^ ym<Dm^j:mmi:m2ff^w 
mmtittvJiim<JMb, mivfi:f^2ff^im 



(3) !^rF7-30Hl 

4 

lgft^*»ii>=SrSlg3<0i|s»fWi*xi;:?;^fi^^/HS« 
^tt<0J:vmtfl^^^:^>'^$-S<^3<0i|i««ca 

*»*>is 1 ff>^m^m'^^t x a tans^ji oatrxs 

t. C<0DaS<7)^SSry-hJ^KTSdXgt. CKO 
OatfXSi:. IB30^«?ai:fflSf:tS^SiTJtV 

10 -j^fc KP>f ywxm^m&ttxmb ^-tttz b * 

imm2 6}m^25tzti\.^x. imtry-hm 
mb m-h I V ^i«Mffi^t:gtuta5irc««>atfX 

yi^x^c^wkm. 

lmas27}nm25^zii\,^x. fm^y-hnm 

b m-3> h V ^jism^mtt tffitutatfrt-awitrxg 

im^2 8 ] iJ'-^:< bi>i imx^ y^yym'f-b , 
x>f v^y'/mf'ir^y^ymi-i-mmmnbf:^ 

< b h-^atsz b 5r^fc-f sm^saieia. 

[000 11 
[0002] 

[fiawftffi] ( 2S?) ^4 4 9^ 

( 199 2) , Bimm Vol. 7 0. 1033-1 

0 76 (1988) . fciisastutrts^fcfctc. 

[0003] m)}^mizm^tLh^^#x>( 
yym=f^wj\i. f^^wm^issmttbWHu^^mcc 

[ 0 0 0 4 1 CO d ^*^^I!3«S«J4. 

[00051 :^ym&(mizm'i-izm>i)Wi. 

90 ffi5:K«>SHi:\ ^^®»JS^a5<OJi5S•»<^S^^^S*< 



(4 

5 

v^v:^^ (GTO) x'ii. m^yy^TyTmmi: 
mmtx. ?^m&siffymm£ii::kmizm^^-^x 

[ 0 0 0 6 ] ux^a. mtE&i>izP^j:m)j^m 

[00071 SE.imm&i:^th^f^x^ -.^y^ 
^-yyfyB^^mSf4kt¥TX. ^^^fctt^iU^ixS 

mLffMm>h. ^^£E4kv, f^m&3\s.Am& 

S«»5 0 0HzrfcS. 
[00 081 ^Jt, y-h:J'->:t7-9->f 'JX^S-^'- 

-F«^co3 0~5 0%l;^rS. B5j^S<?>^^T'.rtO 
WSikm>hk. ftlkAt^rS. C<7)J:3=3::*:^^:y 

f-ymsif^%\^k\^oW^^wcx\^h, 50 



' ^^^7-30111 

6 

[00091 y- h^->3r7-9->f llX:5'*J*R«{cl^ 

-^v^y-jx^ ( I GBT) ^«»ie»y-h}^iK6* 

Vyy^JX^ (MOSFET) iS^hh. Z.ixt><m={- 
igi:^r->ri5 0. 9-y^y<nk]ih\i:i. y-h«ffi3&>^> 

:^?r*ifc*r 6 c: i: fc'JtT J: v ^<or . y- hSdSWie 

[ 0 0 1 0 1 tfc. z.fif>om=t\t. mmmmix 
fc. y-h:^->^7-9-^i;x^t:ifc/^ft*t^ttlgS^W 

[00111 ¥-V9-y^y^^ ^)x9'Q\i^S9A^ 

'^)r\i:ii.'>x±%^£9-yi(ymimSL-fhif. 

y- Yimm^ v v y=jx9x\i. y ywsmi^ 

yyi^x^ff)^-y:tymJjm^iiW^Xf\^^<^i>. 
^-y:^ym)}m^ci^^\.'^zti}-^. mi^mmicom 

X. mmf^mmt^j:i>. 
[00121 ie»y- yb^u ^-^ y 5 yi^x^f^co^ 
y-Y^-y:ty'f^vxi^tmmizziu^9m& 

ti^~xmmicmftmjms&i:^mti>^tx. 

^ymi^ifinhtih. -e^oTttf), jf^imco^tm^rt 
fc^SitS^^ *}rm,iy-Y^-y:^y<t^ Vxi^ 
i^it^{i^^<. i^-y^ym)jm^i^Y'^<^i>, :.<r> 
9-yiiy^:)mimirimh\jx. wmmif^l^. 

[00131 coidfc. ie»y-hjgsiw!ft*h5y 
i>x9^9^*f-Y^&i<Aiir^-'7Y'^yvx9\t. y- 

[00141*^. ie«y- Y^%mm^yy'jxy 
^ifiimv-YntMiir^-^Y^yi^x9\i^ nsssmtfi 

[00 151 L*»L. ©3aw^-:firc, imy-YB 
m^mSkYyyi^Xi^'^tmy- Ym^U^-yYyy 



(5) ^i¥7-30111 

7 8 

t^xmk^j:WfiS>t. Z<DXo^^^m±t I.C:i:*sBSfc^SC:fc*»4>. ^yfy^jmimmt 

<^gS'<5<WxTv%s. ^y-hm/<^^-y hy [0018] *fffiH<!5@««. mm^^ii:^ ( s 

1/1 0 OgSt^roTv^S. *e»y-h»«|f S^O:*:^SgStiJ:l^aitt|g^:*:^ <S«>SC: 

^ff>n',y-i;iiimm^ixz\^h'7^^ii^yT ^ vf-fj [o o 2 o ] immt^wm.. nmf-y^si^jm 

[00161 &E*fc:J:^T^^*qKaN-SCf:«^fi6±^5C:i:-C& 

'J:^^'<±. 7-5'f-r>y7iSlfc$^Wfla«)fc:filfflLT:t>^ [00211 *5K*0$^>t:g*OB«{4. 

^#-r'JT*?l&ft<«fiJg*«3iSii:A»^>i^'-HEi£ [0 022] *f6Bg<7)t^-oco@6««i, ^^^<7)S!jifc 

'j^^j:\'^y-h^vmmf&Tf>&t\>^dmLi:^tx [0023] 

v^/c. t36»t. m^i^mftit:^. iTmimm-ttiibff)^] ztiti>(OBm^m&-tt 

^ymcmm^ii'm^L. ^tit t fct^^jryi^ tub. ^mmxti. n 1 fc. mi'mt t-c^Mg^ 

-y'ttt, y^f^Jic^x^i'^^io^&fiSfifcbtiTv^fc y-YWs^»v-xwm(rm^h^'m»^ 

[00 171 m^i. ^-vumtttc^ ^<^J:v^^fl:^^'y5:fflv^^:Si^«Jit-rs. iii^ 

kiiz-fh'smfhh. wdh. 'smti\z\msi^!m hE:yiKX'>x%'fimmh(riWa<ti^'Qhh. n 

{(^<nY-nyy):.^j:h^mifrPmWmim<. rnxS^^mL^^y^W^hX^. •e<0±t:xe:?^i^-v;|/ 

^■^tiiY-nyY(nM(y^if>\s^\,\, ^(r>tz»). ^^\zk'>X'm^ixtz3m(D^^^^mt . WLlMt 



9 

1 0 0 2 5 J ^ft^(4. vs'y y TW^^^ < . 

i&mmsmm (Si) izit^im^^K^t^-^o 

WSlf:^LX\,^h. Z</mSi<Ot:ib^ BEfia*Ofc»t: 

SS/b$<^ri.. ^fciJi^Ttt. yy^TyrmtLt: 

«^SSS8l<0fi«. 5>/^r«y7m*fflfflLfcS i - 

GTOJ:0>h$>-^«T-J>0. ^fl^iSrfflv^SCifc-C. 

»y- himmm h 9 :^5^'x:^*fieK-e# « ^ t * ^ 

L*»L. SiC-HDSFET<OJ©^. ^SimimiSi-Gmn^tl 

-jK^t -f fc V'f -^r-fcra^ 

^1. f!«W)e»tt3&«J:<. fft^^i^^<^3<&t:^: 

[00281 

met <oam(i^»o^ftfc:«me^fc j:tfi»g^ 



(6) ^B¥7-30111 

1 0 

[0 0 291 tit. :^mxu. ^2mmmtv- 
x'mt</)wmmt(r>t:if>iz. s^e^tttcsn*^ 

ipr>m^j:n^ffim!mi: to f e Tifm^xt h , 
*j:\^xm^hztifix^h. tti. m^sa^M^v* 

[00301 

[HffeMl JUT. S^fflV>T*l|i«(^^gfitM^it#r 

[oo3iimii 

[00321 zzxw<^^&tm.. m^^^msit tx 

h . i i>imy~ himmm: h 5 yjx^ 1 

Hi. m.mmtizmix. mmm^<7m\^mtxx^ 

m^ttii±mn^t tef^^<o i <- ^^^^^^ y*>/c, 
^:sfflsi2fc. afii2±icnjB«^)m^>Ftti!««rr 

<r^im 1 3 fc , 2!<^P»<0gPR«!BjjiSfc: K-r$ 
^«ttoj:i>gsm:'T#/::y-;^Sli^ 1 7 t*«wr<>: 

»SfofcfflJti:^r-jTV^6. i^t. lg3<35i|i®(Wil 5 
*><J>|g2(0^i*Sl4S-aLTmi<0¥^«c«l 3^ 

^^.idtsoainjtDflssi 11. zcoimi 1 1 

<^ffi*a^ J:dk:ff^>*utS^k^y-h»«lSl 1 0, 

z<r>y~hi&mi 1 o±t=€M^«tt<oj:v^at»s-ffl 
<r^Ty-h«sii9*«gJt'^ii&. tti. ^^mo^^y 
y-i^ii. v-xwmmipti 12. K^>f i^ifflseaj 

«1 1 3. fflSl 1 5, *iJ:t^y-hffly-m^rt> 

50 t,mm^tLh, 



(7) «li¥7-30111 

11 12 

[00 3 3] aicoies>--h}esiMash7>>''>t^ 10037 ] mm^i:m\'^i>ztv. imtzit^^ m 

-CIS, mi<D^imi3k.ms.i2ifinm>}ii'^y ^v-xn&uti^u-fyv&iamffim^sm' 

m2<DiNI«Jil 4ASp}g<^)'>x;P. »3<0#^ 2«fl^Ul/^^<T^&^:i:^^ov^T. artj*^*. 

im 1 5*<nJg<oy-X^5-fl|JfctS . ^<Oje»y- [ 0 0 3 8 ] Si^fflfftftl^Sl^«:t^S^S<Oli 

hjeSIWft* h y 1 1 tt. hfgi^ 110 a. 2«fc:Rtt0H-S . ifc, M3*L)t J: 

«:tfrLr^--MMil 9i:Jt|6rt*P»<0lg2<Oi|i««c dfcfglO^P^IWil 3J4. BW<0B£EfiEl#Ofc*t* 

Jil4i&f-ir*;Wgdt««t-rSn^^;|.;Wg-CJ>S. ^S^ii<Olit^t.|i*»SffiffiieH!-C*&. $/5,(C. 

-hmsi 9t:8iJirr&SEfc:J:oT^A'^yK^jSSr S^m i i 3<rmt. »es«S«fllStfc:Slt0< 

»1»LT. y-xmffil7i:FW>^18Sr«l8f4 10 "TS. C:*l^><^^A»^. BWi:-r5*fl8fBif«^t« 

itm^is^\z^h^t\:ii.'yxmmmf^hKh. ^i<^)^flc^i 3<^flFieBsafs«, ie»K«s* 

fcJl. ^2<0i|^«;®14i:lll<0i|i^«;®13<^)«M ^«cSl 3<r)S§ySti*<i«feSfi6««l?02Slfc:Rlk« 

SSJifci-oT. *^t:Jl!*>61IE*<fia#$tl&. [003 9J*f6»»Oiesy-Hgm^Wft«h5yi'*>^ 

[00 341 y-hmffii9j4. %3<r)mt^mmf(. ^m^. nm^ml(o^ml3iWJmz^. 

^vcss^imi3^'^txdtzm^&ttu^fm 20 ->^«ffii7i;Kwv«ffii8^smfi!jiL»±. ^< 

iiifc. mMm&ff)X\>^smTi^sit&. y-hm& v-xm^i-^^fimmcymissMiMmT 

1 9tm3<Dm:^^#imi5. m2<r>^{t^i^ mi<o^^»mi 3<7ymiM^b^t. mi<o^^ 

mm 1 4 , t> itx^ 1 <oM^i3^^«ui i3t<^ wmi 3a)nmmi^<mb ^(Tmrnsa^miz^o: 

a^v^y-MfiSHl 1 Oimift>iih. ^f>tzv hZtt^ti,^ 3r>i^y-x«ii 7 i: Klx'>f yaffil 

-Xf|flil7tm2<0^^l^»Ni#«Uil4l4. ^^k^ 8SOSS^<iie»K««*<03j|ltRlfcWSi:V^ 

t t,ti. f- hm«fc:m£E*«Bi]Sn$ti>t ii^fc. IB20 [0040] ^^fc^OlfegK^miHiSSfclt'^ 1 

^fl^^^t^sHWi 1 4 i: y- vimsk 1 1 0 hmm:. m<% w \,idfr,x . imm'um.f- b jg^swa* 

10 0 3 51 ijjfc. *iaB<oie»y- hjg«»s6« h5 30 «gi 8ia<om^jffl>i;ji. taaw)]g^-ef^^tiyt#^j; 

^vX^ 1 1 oT^^fiSI6iB<»^(cov^Tili» •) 3«f/hS <^r*. L*»L. ClClTli. »i6S<^«»«?& 

[00361 ^fla^tt. H^^ < . y-X«ffi l 7 i: HU>f SS^^m^lSitJi. Ife 

lfeSK«^W*#v\ eS<^«e«Wc««»3&«3 X 1 0 SIS««#<O3«fc:KitML^jSfc:ifc0W-^ t (,^d|g 

5 V/ciT*l.<Ofc:*JL. mm^<^itiii2 .5x10 |i!fl3S*<^^e{d^B«OJ50'l/2g 

" v/aiT*o. ^<^i oflSfcit^rs. ie»y-h STfcstoT. ^tii^mht^s^FmifimL^tih 

mmim\3ntzibSfih?^\zi.'>x^^tihff) x9 1 i«o:t>i^y-x«ffii 7i: kw >^i s 

c:<ois«T«MaR«*i^t^rvMii*«afi 4o vx:^(cjt'<.2«fja±^h$<^r5ti^d«giiA«#^»n 

-e^^fcSJtettS. LfcjftJoT. 3g?W£E36«^t [004 11 iJCfc. *l8B8<^)|e»y_bjgaif«&3ih7 

imi 3ffymii. mmmmzmtMth, ^^km^ nBL<7ym^$^m.i:^-th^ttz-^\^xmmti>. m 

9 1 iolgioi|i^«c® 1 30Jf;^J4, ^<7)^t:it ^i. Wfl^'k^^y^<r>'t%^'m::fh^>m:m. 

50 9-viivwym3iimix>h'^<. as. 



1 3 

[0042] :r >i^<^)Ssoi^/hs v^jt* 

sw/dicefc&totritL. s.ow/mx: t&O. e 

^ys^'x^' 1 114, «3iw«3rcf^^»iifcieay-h» 

[ 0 0 4 3 J :*5li6Wfc itltf , hSffi 1 9*«|!!Igi5 

1 1 itift»t<?>fiT«f^s<or. v-xm&nty-v 

1 2tc;J:S. y-xmftl 7i:>--h«Sl 9<ommW 

f-«-:^/l^j£$tlim2<^>^f4cJil 4 ^<^>li§lO^ 

M^k^t cT^fiS^iOj: v^^fl:^:? yji 1 6 

[ 0 0441 Bit* L3t*l«gi4^ m2<r>xotzmi 
TT^Lfzimi 1 1^. HlT*Lfcy-h«fiil9i: 



(8) ^SB¥7-30111 

14 

«ffii7fcy-hmg2i <omsmmiii:m\' ^-cv . 

100451 H2»4. aiT^UcCDSl 1 IS:. Hi 

T^Lfi:y-hmmi i ofc^tiijSifc&v^ifliKoift 

[00461 02, H3<4, ^t-y ^r_i;rto*j«B8e:« 
^^$-5^L. /N*-/^^-yllHlfcH«t**S. 
[00471 |li|0<2 

m 1 -cji, m2<o¥^{*a 1 4 1 1 imivm. 
10 s«>wa«i&i(i^^^'y«i6S^fflv%Tffoyt. 

«)ST"iJ:v\ tibia. m4tz^Xdiz. Stithy 

<om^ia>ii*<4, -e<X-ftt3 0/iQai. 74/zaci. 2 
1.7xt£2c> ^fl:f-^'>'<O18O^£2cBj:0fc 

ISiS^aiUl. -e*l.-?^2.2%. 2.5%. 2.7% 
20 Tft 0 . Kft^^' ><00. 7% J: < . JSiHfi^Ji 
L*»U. *lfiB8<^?<^m3«)i|i^(Wil 5 

^'^i', K^-^y, hh\y\imL'f-9y^m^h^bx 

[ 0 0 4 8 1 04 <7)^^ fcfcV t>0 1 <7)J©^f: 
D3S1 1 1 «^^tt*cS*i^ffi*i>:;!ft®. 

[00491llttiM3 

0 1 -cii, v^^<n^\m 1 4 1 y-x«g 1 7^m 

mWS«i^fl:^:?yiil6$-fflV^Tff-5^c. L*»L, 

CKOft^fc^rJ'yJiieji. mi\iLmXo\izm^v 

iKom-ii. f^2(r^imi4bmtpm<o^it^ 
[00501 ^w^miffy-yii. mt^msb^^ 

40 ymMSi:^L^\'^Tf^^h:ibX'hi>ifi, 07 

Zffm^i. mi<0i|J#*Jii 3±t: 
lg2tOi|i^«cS 1 4 S:Xt^=^f i^Y;PS«?rfflV^T01 

t:IB3<02|i#«c®15*xe^'4f$^^;Hfi^L, 

a. v-xm&i7^mA-ti^^i:m2</)¥^imi 
4 o-a5*m& * -ex y^yyi-?> z t xim-th c 
bij'T^i,. ^(mcows^s^mimix'T^Ltzm'Fbm 

50 mSSSmmtzMLXi>^A,i>fSimi:±t^j:^\ 



1 5 

[ 0 0 5 1 ] B7<^^fc:t>V^Tt>@l tOS^fc^a. 

mi Hi. mmm&izmi^&ivfiim. hh 

[OO52]||tl0|4 

*fHBtt, BlOfc^idtlHISl 1 lO-*<0SB5 
t> o-:fr<aSffifc:. y- h«S 1 0 1 5rg*t/:;#^«j& 

•efcUff-c^s. fcyjfL. y-f^ffii o la. nmm. 

-;;^Sffii 0 2\i.n^^~=J<r>^/-xmW^mi 1 2 

[00 531 iJt, Hl0O3l^tcfcV%T. DflSl 1 1 
[0054lll*feM5 

01 ofcifcv^Ttt. nasi 1 i<o-*<o«g<7)f-^-ci& 

i:6^£J^i^rV%. -f^^T. Hi 2<0idfc. V~xmi& 
121 2 3*«^t:S2cDi|^ttcS 1 4 

[00551 HI 2on3»l llli. i*i*TW|litM 

121 ty-hSttl2 3*«. mi 1 lrt-CS«L'5r 
V> J: 3 ^:^-C**ur. hSffi 12 3 5:^tt«j® 

[00561IIS[M6 

mmm<omi3 2t:m'rxi>x\>\ :iff)mmiin^ 

[0057101 scTM'Hmmy-hm^u ^-y h 

mi3bm^i2ifinm)auif9mm, m2<r>^^t^ 
miAifipj&o^-x. m3mmwmi5ifinm<7)x. 



(9) «i8¥7-30111 

1 6 

^^i^'x^' 1 3 Hi. y-htmmi i o^tn-LT^- 
hms 1 9 bfmth pmm2ff^m 1 4 

[00581 zm^mmi. m^c^imy- hm^< 

^^-yhyyi^X^bmtChh. y-hmSil 9(c 
MirtS«EfcJ:or, ®2co^|i^fWil4i:y-Mft 
8H1 lOt<o««»tiiifc:^^'*;Wg|£L-C, V-xm 
ffi 1 7fflA»^>^<7)^^;^;PS-iiL-CS^^m 1 
Jil3rtfc:ftA-r&. -rSi:. m2<0iji« 

mi 3 2iphm&^tih p n p hyy'jxifco^-xm, 

Sfc^rO. i<^«!«*t:J:->T. P»<^Kft^Jil3 2 
3&»^.jE?L*f|g2<V|i??{Wil4t:ie|ltTaA$*L&. ^ 

<Dtiit>. av^9n&i33. s«i2, pm<n^{m 
^fli32, mimmiiimi3. m2<o^imi 

4, ^^tf-rJ'^Sie. t5Xl/:c^'/i'W&134t^ii> 

mmn. m3</)^tmi 5. ^2io¥^(*Jii4t 

20 <D«ft:f-^'>'«13 2. S«12. t>J:t^3l^:7:?«ffi 

i33^aorsat5. zt^msij^. mmmt^hh, 
[00 591 y-hm&i9izmmLx\'^hms.im 
m<b. m2<7)^iiimi4mA^tu::i-^^)i^ 

mi<o^imi 3'\ffM'fmifi±ih. 

pm<r>^i\^mi32, mio4^«cii3. i> 

J:tXIB20^«ca 1 Ai^m^^tlt P n p 

iSSh^tiH. m2<Oi|ig?iWil4i:miiO#^*Ji 
30 13<^^#iii*»/i>|gl04^i*cJil3rtC:S2^*JJE 

its. 

[00601 &i>±^ ^j:mmsLim:ttmm 1 
(^^vrmsus^mmL. wmmmrfimy-hm 

m^mMkhyyi^x^izit^i^mtz^l^^K^j:^, m^L 

tixotz. suf^^iimy- hmmmm h y yjx 

^Tf>-yXi>mmiZ:k:^^smSLi:^^h, 013OII 
hZb-b^h. ^f>iziz^^j:^{:mzbiHiX't. 
[OO611llil0«7 

mi<7yimy~vimfmskhyyi^'xm. 02**^ 

01 2ff)Xoti:mtTh. *lfiBB«^S-*S&K«SA»-t 
C:i:A«T'#y::. 01 3T'*UcJfe«y~hJ»-'\'>f,-K-5 
Y-yy=Jx^izi5\.^X{>. ^aitc, 014*>^>024<O 

J: 0 ^m&x-^f&mmiinh z t a^t-^ s . 0 1 4 
{401 BtctJv^TDflssi iiimwtwtxmbtiii^ 
50 01 5»0i 3tzt5\^x\mi 1 1 it&mtmbtii, 
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17 18 

6fc:4JV^Tiaai 1 1 *SWIttft«Ta«»tfc<0. hi *lWi:lf:?^i^^;H£^4. W;ttr5^9>f:^^'V* 

8J4a 1 etcfev^Tcasi 1 1 ^^miTmsbt:i><^. t'5r^trisfi;yx=&fflv^6c voffirsesr^. 

1 i<D-':^(omi:mmLxv-xm&bm2ffm^Hi s. 

S140||^fl«Ktti&i:-:>fc5t,0, B23J4H22fe:tJ 10 [0066] 028 (b) 14. ^ftf-rJ'ycOX^^^^^ 

V^TiaSl 1 1 J«fegfeT1S»)tt)<0. S^>fca2 4 IgJ-Srr. C:<0ISJ4. fll^x-zf-y^^-Ct^ig-C 

\mi 1 l<^mi:m2ff^tmi4iiXX/y- JSm^;{fX^fflV^ytH7'fx^f-y:?'SS-|!l 

h9S123izXi^-r^nimSftV-xmmi 2 1 ffltr. ^e^S^^^•fe•^tS:«LT«^^^y«l eSrJS 

S. [00671 H28 (c)»4.0rM<^)^ttaSfc:=arS 

■r. H2 5*»A>a2 7j4-fn^><o±ffi@-cfc*. H2 5 20 imi 3tiXvm2(o^fmi 4 tmmicfio . m2 

\iV-xm&2 5 1 iSrl86^S«tMLfci^iO|ltt 8 ( d ) 14. SHti-i^>mimtlht'C^^3i^^y 

H2 6{4y-x«S2 6 ijWEfr^T-e-ix^,*^^ ^ t:t:«StlrS<t. Cl^DX-yf-y^fe. ^fltpi-yf-y 

m.ti::^ffmm. B2 7t4. y-xmS2 7 1 ^^ifBTigT&S**. K^-fx-y^y^^ffi^UfflUTfrp 

S. *frao:«!»*^Sft*«fc?l#aj-r:t»^>fe:f4. ZZX [0068] 028 (e) JiDfl^l 1 Ic^OS^Xg 

mix. mij&j^^^yy^kmtx. m i <o¥mm i 

[OO6 3llllt0<9 336mS*'CK9>fXvf-y^<-r&<7«cj:t^. 

^fl^ti. ^^r'JTSfttr^r^lFSrT^fcitLTtetl^ [00691028 ( f ) l4y-htegKl 1 0 . y- 

mfim»bx^b^<.^m:mm&^Whtitf>tzii^ 30 h«ffii9. y-x«ffii7. iJit^Kw^mffiis 

i^fl^s«#!iiMB*^t&asaa±fcrSiei?3&«*s.- of^icnss^str. y-hmmi 1 014. s^y^xo 

=5:&^tt!ftKO^!8^S6fi*JaE<. «^^rHw<:xh<^ «ISl 1 Ot fC]ii-r&«i.tf0.0 5~0. ljuin<^* 

W<themifihh. ^F«%*«IK^:*tii:\ >fjr>^ «ffil 9. fcJ:t/KW>f y«ffil 8J4. i^'JnyS^T 

[00641 4^lttiM<^^<fca^*fe»y-h«miM»a [00701 fiSHc:. y-XfflM»«ll 2fc 

?>tztf>. ar. 02 8^ffli^T. *^(oimy~h» ltv^s. 

mmmh'7y'jx^ 1 i(Dim^i:mmti>. [0071 1 029{±. ^^comty-hm^^^^- 

[00651 028 (a) ti. ^liffi. ftSV^UxtrJ' 7 h^^i^'X^ 1 3 1 tOf^jfcfirai&^LTV^S. 

j^^/W«^ffi!3rif'CfmUfcS« 1 2±t:. njgfcr^r ^F<Of^jfcl5r»»4, 029 (a) titJV^T, m 1 <OiN»f*c 

SJ:5t:«10iNlfWil3. p}g<DHw{yh*^ 50 JB13{C^t«-5Tp»<0lKfl3^113 2)ξ:?:^fi^ 
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19 20 

mtmtvi>i>. [ootsi *i«BjjBi~a27tij:t^3 

[ 0 0 7 2 1 $ ^>t:. m-cynttimmmmmco oTT^ttimmmt t.<oT«^r < . ^fl^t 

[00731 HiSWlO *6^fcttH«TfcO. *^^o^»m^#&fc^^>t^^^ 

vfc<;o««5^S^c7«*filj£^t:ffifflt-S^i:t:J:o -h:J'-y:t:7l?-^ UX:? (GTO) , h^yi^xi^. 

±-thzbTi>h, Ltdfi-iX. ^mii. lasutt sfet). pnm^y-hmmmmh'^yi^x^ 

m. 0l<c.{fHl-H2 7t^LfcS^«JSfcK^$ii.S (JFET) . m^m'f^O:^^ (Siif-f 
i^^TJi^rt^ *l6BBtci>V^-C^^C:i:«±. S^<7)fl| . »mSl^h7>'>'';^:^(S IT), MOS«!l«1>->f 

j«S^<0-a5fc. m^^^J:<*>o|ilt^k^i:<0|g UX:? (MCT) •Ci>oTt,J:v^. 

iim^tzmvf::mtkmi^t<fymi^i:^tz [ o o 7 9 1 mm 1 1 

[ 0 0 74 1 H3 014. o^j:ay-trh 1 1 imtt:m)J^tf^m<0-'mimThi. BfctJ 

3 0 6if*(>^xi-Mffmbm.i-i'yipii>t:tmL3 11 . 31 2im&y-hmmms^hyyi^x^ 

0 2bmi3 0 2bm-hXoizm.if^id:tnm.(^^{t «-«ai-6fc«K^)7'j-*>f-;pr'f3r-h\ 3i3J4 

m^m303bnm(/)m.<mmm303bmti>xdtz mtfas®s. 3 1 4tt0ixtft-:?-5:if*»^>5:s 

«:«Ti:y>f H 3 0 1 -C* 0 , «<0 J: 3 tcfrfW" 1 U4, ^ CT^Lfclf jS<7)S:;3gae§^gvv^7)itMfc: 

l0075jmS306tW U-cmfii3 0 5^JE<Dmi& B8Si'3^fc*:'t:J4«S[^aS£fc^jrr4/v:«x0S*l^ 

s^Mrts . pmcom^ms 04b nm<omm »mi<^^xtz&m^tzbifiT^ s . 

6. pso^fl:^)! 3 04. nmcomn^m 3 o 30 •c^:< . 3!saiM<oy- hmtmsmxw^Mimmiiz 

3. S«302, tJJ:tfWi3 06*ji-:>T^S»«sai gfc:/hSfl:i-SC:i:*«-c&S. ::ii<?>K:ov>Til 

«S30 6t:«t-CSffi3 0 5^ft<omBE^9«niL [0 0801 lity>t:. $ tok^T^ 

0 3*»i^^rSpnfi^S8A>frx$ix. «^S^aLT fi!5l«0ieS>--hJBmiKft*h5Vi^'x>fc:lt'<. 

aix«.®£*«BLi:$*is. zmmfi. r>f3r-K3o wi^ig^rms[«e36«i«fjaji:*:^<T&s^t^ii 

1 . zffix o *i%BB<o^^>f jf- K tmi xmmvii., m=H^ym)mmm.\mT<n»m.b 
3 out. miny^ H i: i^cufw* . ms^smfrmxh o , iis[«4«s»«t 
[00 7 61 03 o^^^^tfcv^Tt,. ^wmmm mii>m'^w^<mThhzbii^h. i^wRmmy- 
i-c2^c. ^fliS^io^rrsfii^Ji-yi^mmfifiifc 40 v^m^vvyi^x^iutmarnmy-vi^ 
xxm\mJ&mi^\iz.^\%}i!^tzb1MWQi>^ . mskvyy'jx9\iz)t^. immm^wm'h^ 
i^fctT. iM,mmfimix%hz.i:wm-i>zb <x%hzbiz.^h, tt:. mmiT^Ltiidiz. 

[00771 3|!^IS«J!t*Lfc:J^>f3j--K{CiiV^T. ^ 3|^<0ie»y-hJ^5!^h7yi^'X^'tlfc'<.. *^ 

ft^^ y3&»^=5r&a«3 0 2 . n2«0Kfl3^« 3 0 m^ifil fi^hS < "C^ S . 3g^F<0««{4, *^<^)«a»« 

3. tij:x/pm(r>^i\^m304b<ommizziz^ sixtm»bm=F<Dm^comiz^j:hzbi}*h. 

3i:pa<0^fl^SJg3 0 4i:<OIB#?:A*i.§i.Tt,J: y-hje«|j^h7>j^';^^'tit'>^. 2mjitM^ 

W tt:. mSLb tXlim.i-i'ym'>ii:i><OTtii W^/hS KT^hZb fc^rS . 

< , ft^^v^'/l'. ifeSv^tiSfls-f ^'yifir 50 [ O 08 1 1 iJct:, y-Mg88<0/|^fl:t:ov^'C^«t 
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21 22 

10 0821 ir-M5|j8<rtii«{l. *^tf5:^>f-yf-y^ 10 $iiTV^&«fl3^i:^fl^!m^i«a:^fC*5C: 

#i.S^:i:36i«-C#S. iJt. c:tf>«Sj»Jl. ^^i/x^'i lfc:t,fflv>iC:i:*«-C^S. L<:*<-5T. * 

>:t>l$, :?-:^:t7l$, «S:t>»*. tJj:lf«S:t7 f6ifl<^«e»y-F}e««S&*h5>>fX5' 1 IT, SSt 

y ;^:?<^)^. ««Ji-7^tU4, y- H t y- b l O O n F t . *6Sy- hJgmif^H h 5 

**«!«Mli:^rS. y-Kcail;tS«*ft<0:^§$«, y 20 VvfiffeS. C:oJ:dfc. *l|BB<^)««y- 

-hKS[Latf«?t»t:lia:^SaF:L>::v><0-C, ^iej Skh^yJx^ l ll4S«>•r/^$^r^T*^<!!)X>f -y 

;*c/h-C. y-h«*«<0^/hSras::fc*«T#S. 4~ ^y^Ogrf^S^ffi-SCfc**^, *5l»"*0«»y-h}^ 

5 k V . Ik AeS<^«c7)y- h ^'-y:* U X h 5 y i/'X^' 1 1 fr«*ia^atfflV^& i fc 

i 0 1 v^. -ecojt*. M^s<os»*qrt s y [ o o s 4 1 ij^c. j^aeisco/j^^t-^v w 

-h:?->:t7-9->f •jX^'OX>f •y^V^'mmCjeJS^r &. X'f •y^>'^^^i^J±*:M«(cm*ia**fl±L, C 

[0083] *IMB<Ott»y- hjmm^ hy fc. ^1^«:«JSLT V^S^ficff«<^«^^*>i^gS 

»y-hmmmimh^y'jx^ i i<ox>f -yf-^^nn sHttsto-c, M'?»3&»<o*^t^^s^?^ihtS'is?*«fc 

f^^^^^^s^^y-^s^l4. fia«^«e»y-h}g«iHa i. m^Fi^f^mm^^BAtt. m'i^m.t^mm 

S:t7l$foS}ili:^rSy-h«?^J4, y-Mft»K** [0 08 5 J 

Q=a: (T-To) =/cAT - (1) 

Tji^^fljias, Ti\imf<omsmxiih . ( i > ft&«t«L, »4 8 ox:k , ^o8<m=i-si tj&s 

if, ^^^3JKp'^fc^S::i:**LTV%S. 40 Sig^i, ^fclfc^, |«>3<gt^:l,, JJLh^^Clfc** 

[00861 u-^«spSrt'<osjffi*»/i>, mimmx'W^Li^^miffiiimy-vmm^ 

m=i-<r)Scm^/mmi. i o ot^jcwRBsnTv^ v^y-jx^ 1 1 fi!3iw«i'tjt^, 2 oflg^j* 

( 3C - S i C t v^*)nS)c7)^^fc^^>'N* [0087] \:}±<7)Wmi.. Wi^SSMizimy-V 

yY^^'yr\i2.2eVXhh. Z(DZbi}-t>. jeS5?^h7>'>''X:J' 1 1 JrffiffltfcJ^^fcoV^Tit 

t>tii,, m=f<ommf/^im& < 20-0) b^i>b. x'^ttim<r^(m'Fi^Lt:W}%ss^m^{,i 
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[0088] 

u S2(o^«c^ty-x«s<o«mft^!ifc:^fl:s 

[ 0 0 8 9 ] iyt:, *l6Bgji^ /|.:^< t-oco^-Jte 

[0090] ( 1 ) v-xmfmtir- hmffiatf^ff* 

[009 1] (2)Hiijfl^«JiT^|g^:flBii:-r6:: 

[0092] i3)^mmm^mmi. igfla^-cji 
[ 0 0 9 3 1 5 ^,fc:. *ffflii<^^i&m*3ai8iat:a 

[01 ] *5«8fc:J:SI?fl:^#^<*^fflv^Ste»y- 

[02 ] *|«H{^J:S^^^^^g^f!^«£5^:ffl^^Ste»y- 
[03] mt<m(r>mmiiF^miTf>i>. 
[04] mt<m<r)mmi:^KfmmTS>h, 

[05] ^t<ffic7)||StM^^-tl8riS0-CifcS. 
[06] ^t<ffic7)||Sfe0»Sr*:riiinii0'C&S. 

[07] mt<m<^mmi:^rmm'Ci>&, 

108] Rt<fl!l<O||teMSS5i1Bna0-C*S. 

[09] mt<tt(r)mmimwmvhi>. 

[011] ^t<ft!<r^ltiEei|Sr^t1Bnii0T;5&. 
[012]^t<«<^)||tiMS:^tt1inii0T%^. 50 



[013] ^mizxh^imm^^mm^'^hmmy 



[014] *f«BtcJ: &^ft^^f^^f*t$-fflv^S»»y 

0r*s. 

[01 5r^t<ffi<o||Si0«S-^-tl8riiS0TJ>S. 

[016] m\:.<mnmmTh-mm:Qhh. 
[017] Hfc<fl!i<oiiit0i?r*-n8iggaT&i>. 
[01 8] m,<wmm:jsi^wm;:tthh. 

[019] Ht<ffiiO||Sl50|J:5^-rBfffl0TftS, 
[020] Ht<fficO||iij0!$-*-t1BrSi0Ti)l.. 
[02 1 ] ^t<fl!l<O||tti«S-q^-n8fffi0Tj>S. 

[02 2] ny:,<mmmk7h'mm:Qhh, 

[02 31 Ht<ffiO|li!iMSr^-rWBB0T*S. 
[024] Pt<fl!s<O||it0!$:*-rtSiiS0T*&. 
[02 5] *l|BBi&«^flBi<^)iesy- h»m»SftlR h 

rj' tare Lfesat0i<7)±iii0Tfc s . 

[02 6] Ht<lliSW<O±BS0-e*>l.. 
[02 71 Ht<IIM5l*7)±iii0-C*S. 
[028] *l«8<^)ie»y-hJgm5«S*b7yi^>t:? 

[03 01 *5%HHfc:j:|,|^fl:^i|£®flcS-fflt^6it£^«c 
SIS<r^llS0!*^^ffl0Tj>4 . 

[03 1 1 ii^mimm^m:m^itm:h^is^n 

-|IM50l5-*-f«WHlI»0Tfci . 

1 i-*fs»*^«e»y-h»^^^b7yi''x^'. 1 

^■■m^hh\^\i.m.^9vif-h^£hw^. 1 3" 

•*ih^2<r^Wm. 1 5--^^k^S*>/^>5:Sll3<^ 
^fWi. 1 6 •■■V-X^i:||2<02|i#«i|cS<om^fl«S 

m:\tfi.^mL&9>m. \ i, 102, 121 • y- 

XSg, 18. 122--KWySffi. 19. 101. 
12 3 - y-hSffi. 21. 81 •^^-h«fiifc^* 
Sv^li^mfrt^ttfcrgtutgW, 31, 9 1, ill 
0, 253. 26 3. 21 3 -f-VKSmhn-'hh 

v:Mm:ixhmm^m. no. io3-y-b«fe 
WBi. 1 1 1 •Pfls. 1 1 2 - y-xffiTOas^. 1 1 

3-HWyffliefiia5«. 1 14 ••••J-HiSl. 115" 

134 -x$y5'«g. 13 5 - rJl^^'^fflniSai 
13 6-xSy5'flmffia5«. 251. 261. 2 
71- y-XJg^. 2 5 2. 2 6 2. 2 7 2- y-bSg 



(14) ^1^7-30 
25 26 
3 01- ••pn»^^^>f:t-h\ ^m=F. 3 1 2--7 !;-*'r-yl'^^>f3j--h\ 3 

ymS.. 3 0 3 -nJgW^fl^^. 3 04 -pjgt^^ SS. 314-m^. 
fl3^Ji. 305. 306"-l|ffi. 311"X>fy^y 
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